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Society, held at Philadelphia, for promoting Useful Knowledge, three- 
fourths of the funds belonging to the Institute, for four years, without 
interest ; and shall loan to the Historical Society of Pennsylvania 
one-fourth of the remainder of such funds, for four years, without 
interest; the said loans to be secured by bond and warrant of attor- 
ney. 

Mr. Sill's letter mentioned that the amount which might be 
expected by the Society, will be from §700 to §900. 

On motion of Dr. Patterson — Resolved, That the loan of- 
fered by the Athenian Institute be accepted by the Society, 
and that the President and Treasurer be instructed to aiBx the 
corporate seal to the stipulated securities. 

Resolved, That the Secretary be instructed to convey to the 
Counsellors of the Athenian Institute, the acknowledgments of 
the Society for the aid so liberally tendered. 

On motion of Mr. Fraley, the Society proceeded to consider 
the alteration of the By-laws, proposed at the meeting of the 
15th instant. 



Stated Meeting, June 19. 

Present, twenty-six members. 

Dr. Patterson, Vice-President, in the Chair. 

Letters were announced and read: — 

From the Linnean Society of London, dated April 2d, 1846, 
acknowledging the receipt of the Transactions of the Society, 
Vol. IX. Part 2d, and of the Proceedings, Nos. 32 and 33: — 

From the Royal Institute of Sciences, Belles Lettres and 
Arts, of the Low Countries, dated Amsterdam, Jan. 23, 1846, 
on transmitting a part of the Transactions of the Institution: — 

From the Historical Society of New York, dated New 
York, May 22d, 1846, on transmitting copies of a circular in 
reference to proposed changes in the tariff, as affecting the in- 
terests of literary institutions: — 

From the Local Committee of the Association of American 
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Geologists and Naturalists, dated New York, June 5tb, 1846, 
transmitting copies of circulars of the Association: — 

From Signor Zantedeschi, dated Venice, Aug. 14, 1845, on 
transmitting a donation to the Society:-^ 

From Von Hammer Purgstall, dated Vienna, Feb. 25, 1846, 
on transmitting a donation to the Society: — 

From the friends of the late Prof. Bessel, dated Konigsberg, 
March 21, 1846, announcing his death: — 

From the family of the late Mr. Pickering, of Boston, dated 
Boston, June 9th, 1846, on returning a MS. of Mr. S. S. Hal- 
deman's to the Secretary:— and, 

From Mr. Henry M'llvaine, dated Philadelphia, June 11, 
1846, asking for two Mexican silver drinking cups, and a ces- 
tus, deposited many years ago by Mr. Joseph E. Bloomfield. 

On motion of Mr. Ord, the Curators were authorized to re- 
turn the articles deposited in the Cabinet to Mr. M'llvaine, as 
the representative of Mr. Bloomfield. 

The following donations were announced: — 

FOR THE LIBUAKY. 

Bulletin do la Societe de Geographic. Troisieme Serie. Tome IV. 
Paris, 1845. 8vo. — Frmn the Society. 

Journal Asiatique. Quatrieme Serie. Tome VI. No. 28. Novem- 
bre, 1845. No. 29. Decembre, 1845. Tome VII. No. 30. 

Janvier, 1846. No. 31. Fevrier, 1846. 8vo From the Asia- 

tic Society of Paris. 

Annales des Mines. Quatrieme Serie. Tome VII. 3e Livraison de 
1845. Tome VIII. 4e Livraison de 1845. 8vo. — From the 
Engineers of Mines, of Paris. 

The Journal of the Royal Asiatic Society of Great Britain and Ire- 
land. No. XVI. Part 2. London, 1846. 8vo From the So- 
ciety. 

Monthly Notices of the Royal Astronomical Society. Vol. VII. Nos. 
4, 5, and 6. 8vo. — From the Society. 

The Quarterly Journal of the Geological Society of London. Edited 
by the Vice -Secretary of the Geological Society. Volume the 
First. 1845. Volume the Second. Parti. No. 5. 1846. 8vo. 
From the Geological Society. 

Nieuwe Verhandelingen der Eerste Klasse van het Koninklijk-Neder- 
landsche Instituut van Wetenschappen, Letterkunde en Schoone 
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Kunsten te Amsterdam. Twaalfden Deels eerste Stuk. Amster- 
dam, 1846. 4to. — From the Royal Institute, Amsterdam. 

Proceedings of the £ost(»i Society of Natural History. March 4th 
and 18th, 1846. 8vo. — From the Society. 

Proceedings of the Academy of Natural Sciences of Philadelphia. 
Vol. III. Nos. 1 and 2. Title and Index to Vol. II. 8vo — From 
the Academy. 

The African Repository and Colonial Journal. Vol. XXII. June, 

1846. No. 6. 8vo. — From the American Colotnzation So- 
ciety. 

Journal of the Franklin Institute of the State of Pennsylvania. Vol. 

XI. Nos. 5 and 6. 8vo. — From Dr. Patterson. 
The Annals and Magazine of Natural History, including Zoology, 

Botany, and Geology. Vol. XVI. Nos. 106, 107, and 108. 

Vol. XVII. Nos. 109, 110, and 111. 8\o.— From Sir Wm. 

Jardine, Bart. 
The Electrical Magazine. Conducted hy Mr. Charles V. Walker. 

Vol. II. No. 12. April, 1846. 8vo.— From the Editor. 
Tijdschrift voor Natuurlijke Geschiedenis en Physiologic. Uitge- 

geven door J. Van der Hoeven, M.D., en W. H. de Vriese, M.D. 

Twaalfde Deel,.3e en 4e Stuk. Leiden, 1845. 8vo. — From the 

Editors, 
Waamemingen en Proeven over de Onlangs Geheerscht Hebbende 

Ziekte der Aardappelen, door G. Vrolik. — From W. VroKk. 
Verslag der Eerste Klasse van het Koninklijk-Nederlandsche Insti- 

tuut van Wetenschappen, Letterkunde en Schoone Kunsten, over 

de heerschende ziekte der Aardapjielen. — Front the same. 
Trattato del Magnetismo e della Elettricitd dell' Ab. Francesco Zan- 

tedeschi. Parte II. Venezia, 1845. 8vo. — From the Author. 
Descrizione di una Machina a disco per la doppia ElettricitS e delle 

esperienze esequite con essa comparativamente a quelle dell' elet- 

tromotore Voltiano del Prof. Ab. Francesco Zantedeschi. Vene- 
zia, 1845. — From the same. 
Geological Survey of Canada. Report of Progress for the Year 

1844. Montreal, 1846. 8vo. — From W.E. Logan, Provincial 

Geologist. 
Jahrbiicher der Literatur. Nos. 109 to 112, inclusive. January to 

December, 1845. 8vo. — From Baron Von Hammer Purgstall. 
Twenty-ninth Congress, First Session. House of Representatives. 

Document, No. 140. Report of the Commissioners of Patents 

for the Year 1845. 8vo. — From the Hon. Joseph R. Ingersoll. 

VOL. IV. — 2 L 
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Report to the Committee of the City Council appointed to obtain the 
Census of Boston for the Year 1845, embracing Collateral Facts 
and Statistical Researches, illustrating the History and Condition 
of the Population, and their means of Progress and Prosperity. 
By Lemuel Shattuck. Boston, 1846. 8vo. — From the Author. 

The Mutations of the Earth; or an Outline of the more Remarkable 
Physical Changes, of which, in the progress of time, this Earth 
has been the subject and the theatre, &c. &c. Being the Anni- 
versary Discourse for 1846, delivered before the Lyceum of 
Natural History of New York. By John Augustine Smith, M.D. 
8vo. — From the Author. 

Observations sur le Voyage au Darfour, etc. Par M. Jomard. 8vo. 
From the Author. 

Seconde Note sur une Pierre gravee, trouvte dans un ancien Tumu- 
lus Americain. Lue a I'Academie des Inscriptions et Belles- 
Lettres, le 10 Novembre, 1845. Par M. Jomard. 8vo. — 
From the same. 

La Collection Geographique de la Bibliotheque Royale, en 1845. 
Par M. Jomard. — From the same. 

State of the Accounts of the Pennsylvania Hospital, for the Year end- 
ing Fourth Month 25, 1846. 8vo. — From the Managers. 

The Medical News and Library. Vol. IV. June, 1846. No, 42. 
8vo. — From Messrs. Lea <^ Blanchard. 

ADDITIONS TO THE LIBKAKT BY PURCHASE. 

Astronomische Nachrichten, Nos. 554, 555, 556. March 16th, 

April 2d and 8th. Altona, 1846. 4to. 
Comptes Rendus hebdomadaires des Seances de I'Academie des 

Sciences. Tome XXI. No. 26. Decembre, 1845. Tome XXII. 

Nos. 1 to 12 inclusive. Janvier 5 a Mars 23, 1846. 4to. 
Annales de Chimie et de Physique. Troisieme Serie. Tome XVI. 

Paris, 1846. 

The presiding officer announced the death of Mr. Redmond 
Conyngham, of Paradise, County of Lancaster, a member of 
this Society, who died on the 16th inst., at the age of 64. On 
motion of Mr. Ord, Bishop Potter vf&s requested to prepare an 
obituary notice of the deceased. 

A portion of a communication from Miss Reynolds to the 
Rev. Archibald Alexander, of Princeton, detailing a condition 
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of two distinct states of consciousness, of which she described 
herself as the subject, was read. 

On motion, the communication was referred to a Committee, 
consisting of Dr. Hays, Dr. Coates, and Dr. Bell. 

Prof. Henry presented a paper from Capt. Stockton, U. S, 
Navy, entitled, "On some of the Results of a Series of Expe- 
riments, relative to different parts of Gunnery," which was 
referred to a Committee, consisting of Prof. Henry, Prof. Fra- 
zer, and Dr. Patterson. 

A letter from S. D. Ingham to Dr. Patterson was read, de- 
tailing cases in which the telegraphic wires were struck by 
lightning, and asking the attention of the Society to some inte- 
resting questions connected with the mode in which the wires 
may be affected by electricity. 

Neit Hope, 5ih June, 1846. 

My dear Sir, — I have recently observed a fact, which it may be 
interesting to investigate. During a heavy thunder shower, as 
we say, on the 25th ult., several poles which support the wires 
of the new telegraph were stricken by the lightning. In one 
case, four in succession ; and in another, two; this happened with- 
in three-quarters of a mile of my house. I hear, also, that many 
others between this and Doylestown are also marked with the light- 
ning. The wires do not appear to be affected. The first appearance 
of effect on the poles is where the tenon enters the cross-bar on the 
top. A knowledge of the modus in which the electric charge passes 
along the wires, might aid in determining whether the telegraph, as 
constructed, will be a protection, or increase the danger from light- 
ning. Why does the electricity leave the copper wire, and pass off 
into wood, without affecting the wire'! We want to know by experi- 
ment, from those who are skilled in these matters, and are provided 
with apparatus, whether our security is increased or lessened by the 
construction of the telegraphic machinery. The poles are set along 
the road upon which persons are constantly passing with horses, 
carriages, &c., which, for aught we kno*, may be as likely to at- 
tract the electric matter from the surcharge as a wooden pole ; and 
if such be the fact, what is the best remedy? Will frequent conduc- 
tors on the poles be a sufficient security? 

This subject deserves consideration in another point of view; for if 
it should happen that any person should be killed by lightning on the 
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road near the conducting wires, the telegraph will very probably soon 
be demolished, and might not easily be again renewed. 

Will you have the goodness to present this subject to the considera- 
tion of the Philosophical Society, and invite the attention of the mem- 
bers to it ; and accept the assurance of the very great respect of 

Your most obedient, 
Dr. RoBT. Patterson. S. D. INGHAM. 

Professor Henry, to whom the foregoing letter was referred, 
made the following report: — 

The action of the electricity of the atttiosphere on the wires of the 
electrical telegraph, is at the present time a subject of much import- 
ance, both on account of its practical bearing, and the number of 
purely scientific questions which it involves. I have accordingly 
given due attention to the letter referred to me, and have succeeded 
in collecting a number of facts in reference to the action in question. 
Some of these are from the observations of different persons along 
the principal lines, and others from my own investigations during a 
thunder storm on the 19th of June, when I was so fortunate as to be 
present in the office of the telegraph in Philadelphia, while a series 
of very interesting electrical phenomena was exhibited. In con- 
nexion with the facts derived from these sources, I must ask the in- 
dulgence of the Society in frequently referring, in the course of this 
communication, to the results of my previous investigations in dy- 
namic electricity, accounts of which are to be found in the Pro- 
ceedings and Transactions of this Institution. 

From all the information on the subject of the action of the elec- 
tricity of the atmosphere on the wires of the telegraph, it is evident 
that eflects are produced in several different ways. 

1. The wires of the telegraph are liable to be struck by a direct 
discharge of lightning from the clouds, and several cases of this kind 
have been noticed during the present season. About the 20th of May 
the lightning struck the elevated part of the wire, which is supported 
on a high mast at the place where the telegraph crosses the Hacken- 
sack river. The fluid passed along the wire each way from the point 
which received the discharge, for several miles, striking off at irre- 
gular intervals down the supporting poles. At each place where the 
discharge to a pole took place, a number of sharp explosions were 
heard in succession, resembling the rapid reports of several rifles. 
During another storm, the wire was struck in two places in Pennsyl- 



261 

vania, on the route between Philadelphia and New York ; at one of 
these places twelve poles were struck, and at the other eight. In the 
latter case, the remarkable fact was observed, that every other pole 
escaped the discharge; and the same phenomenon was observed, 
though in a less marked degree, near the Hackensack river. In 
some instances the lightning has been seen coursing along the wire 
in a stream of light ; and in another case it is described as exploding 
from the wire at certain points, though there were no bodies in the 
vicinity to attract it from the conductor. 

In discussing these, and other facts to be mentioned hereafter, we 
shall, for convenience, adopt the principles and language of the theory 
which refers the phenomena of electricity to the action of a fluid, of 
which the particles repel each other, and are attracted by the parti- 
cles of other matter. Although it cannot be affirmed that this theory 
is an actual representation of the cause of the phenomena, as they 
are produced in nature, yet it may be asserted that it is, in the pre- 
sent state of science, an accurate mode of expressing the laws of elec- 
trical action, so far as they have been made out ; and that though 
there are a number of phenomena which have not as yet been re- 
ferred to this theory, there are none which are proved to be directly 
at variance with it. 

That the wires of the telegraph should be frequently struck by a 
direct discharge of lightning, is not surprising, when we consider the 
great length of the conductor, and, consequently, the many points 
along the surface of the earth through which it must pass, peculiarly 
liable to receive the discharge from the heavens. Also, from the 
great length of the conductor, the more readily must the repulsive 
action of the free electricity of the cloud drive the natural electricity 
of the conductor to the farther end of the line, thus rendering more 
intense the negative condition of the nearer part of the wire, and, 
consequently, increasing the attraction of the metal for the free ele* 
tricity of the cloud. It is not, however, probable that the attraction, 
whatever may be its intensity, of so small a quantity of matter as 
that of the wire of the telegraph, can of itself produce an electrical 
discharge from the heavens : although, if the discharge were started 
by some other cause, such as the attraction of a large mass of con- 
ducting matter in the vicinity, the attraction of the wire might be suf- 
ficient to change the direction of the descending bolt, and draw it in 
part or in whole to itself. It should also be recollected, that on ac- 
count of the perfect conduction, a discharge on any part of the wire 
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must a^t every other part of the connected line, although it may 
be hundreds of miles in length. 

That the wire should give off a discharge to a number of poles in 
succession, is a fdct I should have expected, from my previous re- 
searches on the lateral discharge of a conductor transmitting a cur- 
rent of free electricity. In a paper on this subject, presented to the 
British Association in 1837, 1 showed that when electricity strikes a 
conductor explosively, it tends to give off sparks to all bodies in the 
vicinity, however intimately the conductor may be connected with 
the earth. In an experiment in which sparks from a small machine 
were thrown on the upper part of a lightning rod, erected in accord- 
ance with the formula given by the French Institute, corresponding 
sparks could be drawn from every part of the rod, even from that 
near the ground. In a communication since made to this Society, I 
have succeeded in referring this phenomenon to the fact, that during 
the transmission of a quantity of electricity along a rod, the surface 
of the conductor is charged in succession, as it were, by a wave 
of the fluid, which, when it arrives opposite a given point, tends 
to give off a spark to a neighbouring body, for the same reason that 
the charged conductor of the machine gives off a spark under the 
same circumstances. 

It might at first be supposed that the redundant electricity of the 
conductor would exhaust itself in giving off the first spark, and that 
a second discharge could not take place ; but it should be observed, 
that the wave of free electricity, in its passage, is constantly attracted 
to the wire by the portion of the uncharged conductor which imme- 
diately precedes its position at any time ; and hence but a part of the 
whole redundant electricity is given off at one place ; the velocity of 
transmission of the wave as it passes the neighbouring body, and its 
attraction for the wire, preventing a full discharge at any one place. 
The intensity of the successive explosions is explained by referring to 
the fact, that the discharge from the clouds does not generally consist 
of a single wave of electricity, but of a number of discharges along 
the same path in rapid succession, or of a continuous discharge which 
has an appreciable duration ; and hence the wire of the telegraph is 
capable of transmitting an immense quantity of the fluid thus distri- 
buted over a great length of the conductor. 

The remarkable facts of the explosions of the electricity into the 
air, and of the poles being struck in interrupted succession, find a 
plausible explanation in another electrical principle which I have 
established, namely, in all cases of the disturbance of the equili- 
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brium of the electrical plenum, which we must suppose to exist 
throughout all terrestrial space, the state of rest is attained by a se- 
ries of diminishing oscillations. Thus, in the discharge of a Leyden 
jar, I have shown that the phenomena exhibited cannot be explained 
by merely supposing the transfer of a quantity of fluid from the inner 
to the outer side of the jar ; but in addition to this we are obliged to 
admit the existence of several waves, backwards and forwards, until 
the equilibrium is attained. In the case of the discharge from the 
cloud, a wave of the natural electricity of the metal is repelled each 
way from the point on which the discharge falls, to either end of the 
wire, is then reflected, and in its reverse passage meets in succession 
the several waves which make up the discharge from the cloud. 
These waves will therefore interfere at certain points along the wire, 
producing, for a moment, waves of double magnitude, and will thus 
enhance the tendency of the fluid at these points to fly from the con- 
ductor. I do not say that the efiects observed were actually pro- 
duced in this way; I merely wish to convey the idea that known 
principles of electrical action might, under certain circumstances, 
lead us to anticipate such results. 

2. The state of the wire may be disturbed by the conduction of a 
current of electricity from one portion of space to another, without 
the presence of a thunder cloud ; and this will happen in case of a 
long line, when the electrical condition of the atmosphere which sur- 
rounds the wire at one place is different from that at another. Now 
it is well known that a mere diflerence in elevation is attended with a 
change in the electrical state of the atmosphere. A conductor, ele- 
vated by means of a kite, gives sparks of positive electricity in a per- 
fectly clear day; hence, if the line of the telegraph passes over an 
elevated mountain ridge, there will be continually, during clear 
weather, a current from the more elevated to the lower points of the 
conductor. 

A current may also be produced in a long level line, by the pre- 
cipitation of vapour in the form of fog at one end, while the air re- 
mains clear at the other ; or by the existence of a storm of rain or 
snow at any point along the line, while the other parts of the wire are 
not subjected to the same influence. 

Currents of sufficient power to set in motion the marking machine 
of the telegraph have been observed, which must have been produced 
by some of these causes. In one case the machine spontaneously be- 
gan to operate without the aid of the battery, while a snow storm was 
falling at one end of the Une, and clear weather existed at the other. 
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On another occasion, a continued stream of electricity was observed 
to pass between two points at a break in the wire, presenting the ap- 
pearance of a gas-light almost extinguished. A constant effect of this 
kind indicates a constant accession of electricity at one part of the 
wire, and a constant discharge at the other. 

3. The natural electricity of the wire of the telegraph is liable to 
be disturbed by the ordinary electrical induction of a distant cloud. 
Suppose a thunder-cloud, driven by the wind in such a direction as 
to cross one end of the line of the telegraph at the elevation, say of a 
mile; during the whole time of the approach of the cloud to the point 
of its path directly above the wire, the repulsion of the redundant elec- 
tricity with which it is charged would constantly drive more and 
more of the natural electricity of the wire to the farther end of the 
line, and would thus give rise to a current. When the cloud arrived 
at the point nearest to the wire, the current would cease for a mo- 
ment ; and as the repulsion gradually diminished by the receding of 
the cloud, the natural electricity of the wire would gradually return 
to its normal state, giving rise to a current in an opposite direction. 
If the cloud were driven by the wind parallel to the line of the tele- 
graph, a current would be produced towards each end of the wire, 
and these would constantly vary in intensity with the diiferent posi- 
tions of the cloud. Although currents produced in this way may be 
too feeble to set in motion the marking apparatus, yet they may have 
sufficient power to influence the action of the current of the battery 
so as to interfere with the perfect operation of the machine. 

4. Powerful electrical currents are produced in the wires of the 
telegraph by every flash of lightning which takes place within many 
miles of the line, by the action of dynamic induction ; which differs 
from the action last described, in being the result of the influence of 
electricity in motion on the natural electricity of the conductor. The 
effect of this induction, which is the most fruitful source of disturb- 
ance, will be best illustrated by an account of some experiments of 
my own, presented to the Society in 1843. A copper wire was sus- 
pended by silk strings around the ceiling of an upper room, so as to 
form a parallelogram of about sixty feet by thirty on the sides; and 
in the cellar of the same building, immediately below, another paral- 
lelogram of the same dimensions was placed. When a spark from 
an electrical machine was transmitted through the upper parallelo- 
gram, an induced current was developed in the lower one, sufficiently 
powerful to magnetize needles, although two floors intervened, and 
the conductors were separated to the distance of thirty feet. In this 
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experiment no electricity passed through the floors from one conduc- 
tor to the other; the efiect was entirely due to the repulsive action of 
the electricity in motion in the upper wire on the natural electricity of 
the lower. In another experiment, two wires, ahout 400 feet long, 
were stretched parallel to each other between two buildings; a spark 
of electricity sent through one produced a current in the other, though 
the two were separated to the distance of 300 feet ; and from all the 
experiments, it was concluded that the distance might be indefinitely 
increased, provided the wires were lengthened in a corresponding 
ratio. 

That the same effect is produced by the repulsive action of the 
electrical discharge in the heavens, is shown by the following modifi- 
cation of the foregoing arrangement. One of the wires was removed, 
and the other so lengthened at one end, as to pass into my study, and 
thence through a cellar window into an adjacent well. With every 
flash of lightning which took place in the heavens within at least a 
circle of twenty miles around Princeton, needles were magnetized in 
the study by the induced current developed in the wire. The same 
effect was produced by soldering a wire to the metallic roof of the 
house, and passing it down into the well ; at every flash of lightning 
a series of currents in alternate directions was produced in the wire. 

I was also led, from these results, to infer that induced currents 
must traverse the line of a rail-road, and this I found to be the case. 
Sparks were seen al the breaks in the continuity of the rail, with 
every flash of a distant thunder cloud. 

Similar effects, but in a greater degree, must be produced on the 
wire of the telegraph, by every discharge in the heavens ; and the 
phenomena which I witnessed on the 19th of June in the telegraph 
office in Philadelphia, were, I am sure, of this kind. In the midst of 
the hurry of the transmission of the congressional intelligence from 
Washington to Philadelphia, and thence to New York, the apparatus 
began to work irregularly. The operator at each end of the Kne an- 
nounced at the same time a storm at Washington, and another at 
Jersey City. The portion of the circuit of the telegraph which en- 
tered the building, and was connected with one pole of the galvanic 
battery, happened to pass within the distance of less than an inch of 
the wire which served to form the connexion of the other pole with 
the earth. Across this space, at an interval of every few minutes, a 
series of sparks in rapid succession was observed to pass; and when 
one of the storms arrived so near Philadelphia that the lightning 
could be seen, each series of sparks was found to be simultaneous 

VOL. IV. — 3 M 
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with a flash in the heavens. Now we cannot suppose, for a moment, 
that the wire was actually struck at the time each flash took place ; 
and indeed it was observed that the sparks were produced when the 
cloud and flash were at the distance of several miles to the east of 
the line of the wire. The inevitable conclusion is, that all the exhi- 
bition of electrical phenomena witnessed during the afternoon, was 
purely the efiects of induction, or the mere disturbance of the natural 
electricity of the wire at a distance, without any transfer of the fluid 
from the cloud to the apparatus. 

The discharge between the two portions of the wire continued for 
more than an hour, when the effect became so powerful, that the su- 
perintendent, alarmed for the safety of the building, connected the 
long wire with the city gas pipes, and thus transmitted the current 
silently to the ground. I was surprised at the quantity and intensity 
of the current; it is well known, that to affect a common galvano- 
meter with ordinary electricity, requires the discharge of a large bat- 
tery ; but such was the quantity of the induced current exhibited on 
this occasion, that the needle of an ordinary vertical galvanometer, 
with a short wire, and apparently of little sensibility, was moved se- 
veral degrees. 

The pungency of the spark was also, as might have been expected, 
very great. When a small break was made in the circuit, and the 
parts joined by the forefinger and thumb, the discharge transmitted 
through the hand affected the whole arm up to the shoulder. I was 
informed by the superintendent, that on another occasion a spark 
passed over the surface of the spool of wire, surrounding the legs of 
the horse-shoe magnet at right angles to the spires; and such was its 
intensity and quantity, that all the wires across which it passed were 
melted at points in the same straight line as if they had been cut in 
two by a sharp knife. 



The effects of the powerful discharges from the clouds may be pre- 
vented, in a great degree, by erecting at intervals along the line, and 
aside of the supporting poles, a metallic wire, connected with the 
earth at the lower end, and terminating above at the distance of 
about half an inch from the wire of the telegraph. By this arrange- 
ment the insulation of the conductor will not be interfered with, while 
the greater portion of the charge will be drawn off. 1 think this pre- 
caution of great importance at places where the line crosses a river, 
and is supported on high poles. Also in the vicinity of the office of 
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the telegraph, where a discharge, falling on the wire near the station, 
might send a current into the house of sufficient quantity to produce 
serious accidents. The fate of Professor Richman, of St. Peters- 
burg, should be recollected, who was killed, by a flash from a small 
wire, which entered his house from an elevated pole, while he was 
experimenting on atmospheric electricity. 

The danger, however, which has been apprehended from the elec- 
tricity leaving the wire and discharging itself into a person on the 
road, is, I think, very small; electricity, of sufficient intensity to 
strike a person at the distance of eight or ten feet from the wire, 
would, in preference, be conducted down the nearest pole. It will, 
however, in all cases, be most prudent to keep at a proper distance 
from the wire during the existence of a thunder storm in the neigh- 
bourhood. 

It may be mentioned as an interesting fact, derived from two inde- 
pendent sources of information, that large numbers of small birds 
have been seen suspended by the claws from the wire of the tele- 
graph. They had, in all probability, been instantaneously killed, 
either by a direct discharge, or an induced current from a distant 
cloud, while they were resting on the wire. 

Though accidents to the operators, from the direct discharge, may 
be prevented by the method before mentioned, yet the effect on the 
machine cannot be entirely obviated ; the residual current which es- 
capes the discharge along the perpendicular wires, must neutralize, 
for a moment, the current of the battery, and produce irregularity of 
action in the apparatus. 

The direct discharge from the cloud on the wire is, comparatively, 
not a frequent occurrence, while the dynamic inductive influence 
must be a source of constant disturbance during the season of thun- 
der storms; and no other method presents itself to my mind at this 
time for obviating the effect, but that of increasing the size of the 
battery, and diminishing the sensibility of the magnet, so that, at 
least, the smaller induced currents may not be felt by the machine. 
It must be recollected, that the inductive influence takes place at a 
distance through all bodies, conductors and non-conductors; and 
hence no coating that can be put upon the wire will prevent the for- 
mation of induced currents. 

I think it not improbable, since the earth has been made to act the 
part of the return conductor, that some means will be discovered for 
insulating the single wire beneath the surface of the earth ; the diffi- 
culty in effecting this is by no means as great as that of insulating 
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two wires, and preventing the current striking across from one to the 
other. A wire, buried in the earth, would be protected, in most 
cases, from the effect of a direct discharge; but the inductive in- 
fluence would still be exerted, though perhaps in a less degree. 

The wires of the telegraph are too small and too few in number to 
afiect, as some have supposed, the electrical condition of the atmos- 
phere, by equalizing the quantity of the fluid in different places, and 
thus producing a less changeable state of the weather. The feeble 
currents of electricity which must be constantly passing along the 
wires of a long line, may, however, with proper study, be the means 
of discovering many interesting facts relative to the electrical state of 
the air over different regions. 

A commnnication viras read from Prof. Locke, of Cincinnati, 
detailing certain phenomena of terrestrial magnetism, as ob- 
served in the trap rock of the Brandywine, which exhibited 
manifest polarity. 

Prof. Frazer stated that some of the trap rock of the Bran- 
dywrine contained magnetic pyrites; and if the rock alluded to 
by Prof. Locke contained pyrites, it might account for the 
phenomena. 

Mr. Haldeman made the following remarks on the Phono- 
logy of the Wyandots. 

Missionaries and others have asserted that the peculiarities of this 
language are such that it cannot be reduced to writing. A tolerably 
thorough examination of it, with the assistance of Mr. J. E. Arm- 
strong, a native, have shown that this is not the fact. To a person 
unaccustomed to rigid analysis of the sounds capable of being pro- 
duced by the organs of speech, it would be found much more difficult 
to appreciate the peculiarities of the Cherokee. 

The Wyandot alphabet is as follows:-;-!, i (in field), 2. 1 {fit), 
3. e (where), 4. e (met), 5. ^ (man, nasal), 6. a (far), 7. a (fiaw, 
not), 8. o (moan, no, nasal), 9. o (word, niit), 10. u (rule, fiill), 
11. w (English in we), 12. m, 13. n, 14. d, 15". t, 15'. t, 16. r (the 
smooth English sound, never vibrant), 17. j (azure, French j), 18. s 
(hiss), 19. r (ship, French ch), 20. j (year, German jahr, Italian 
jeri), 21. g (gui in get), 22". k, 22'. k, 23. x (Greek, German ich), 
24. h (English and German initial in held), 25. > (close of the 
glottis). 

The series of vowels is very full, amounting to the five primaries 
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and five of the secondaries. Several of them are subject to nasality, 
and two of them, s. in man (French vin), and o in moan (French 
m6n), present the pecuUarity of being almost always nasalized ; the 
0, probably, is never natural. 

The labial consonants, except Mi, and the English Wi, are want- 
ing. The 20th letter is frequently nasalized ; and when it follows N 
as a nasal, the two become identical with the Spanish n, which is not 
an uncommon sound. The German combination ts is also somewhat 
common. 

Besides the ordinary gut and Id, there is a hard ki, which has 
every quality of gui, except vocality, as in ill fes i, Allegeny. 
This is heard in other Indian languages, and also in German. The 
ti more rarely assumes the same character, as in t u j c i> , an axe. 

The hi (No. 24), presents' the peculiarity of being heard with its 
usual force after a vowel, or as a final ; and it is frequently nasal- 
ized. Nasal syllables of several letters sometimes occur, as !h o t a > 
(the ear), awnd£rrxi.a-y(for ever). The final hi, after the close 
of the glottis, is merely the breath which follows the subsequent open- 
ing of the passage, and should properly be represented by the Greek 
spiritus asper ('). 

The Wyandot numerals, from one to ten, are as follows. The 
accented syllable and short vowels should be marked ; the former 
with an accentual, the latter with a dot above. 

1. skut. 2. tsndi. 3. c thk. 4. ndA^k- 5. liwlj. 
6. uwaja. 7. tsu tar'4 >h. 8. t6r'c>b. 9. tr6>h. 10. seh. 

Dr. Hays stated that Dr. Warren, of Boston, had given him 
some information in regard to recently discovered mastodons 
in New York and New Jersey. One of the skeletons is at 
Harvard College. 

A complete skeleton has been disinterred at Newburgh. It 
has been purchased by Dr. Warren, and put together by him. 
It is a tetracaulodon. 

Dr. Hays pointed out some marked differences between this 
and the skeletons of the mastodon, which he had examined. 

It was moved, by Prof. Frazer, that the letter read this 
evening from the Historical Society of New York, be referred 
to a Committee, with power to take order. Mr. Kane, Dr. 
Ludlow, and Prof. Hare, were appointed the Committee. 



